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THE GREAT LAKES ENTOMOLOGIST1999 51 
A LIST OF WISCONSIN PRINGTAILS WITH NEW RECORDS AND 

ANNOTATIONS (HEXAPODA: PARAINSECTA: COllEMBOLA) 

E.1. Rebek2, D. K. Young 1 and D. B. Hoggl 
ABSTRACT 
Twenty Collembola species new to Wisconsin were collected from soil at 
two agricultural sites in southern Wisconsin, including an undescribed 
species of Isotomidae. The state faunal list now contains 52 species repre­
senting 
seven families. 
Wisconsin lacks a 
survey of the Collembola found within its borders. This 
is surprising 
since 
there are detailed accounts of the springtail species inhab­
iting the surrounding states of 
Michigan (Snider 1967), 
Minnesota (Guthrie 
1903) and Iowa CVlills 1934). The absence of a pedantic springtail survey for 
Wisconsin leaves a scattered stat  list of 32 species (Table 1) generated from 
only a few studies (summarized in Christiansen and Bellinger 1998). 
The 
following contribution is in no 
wayan exhaustive inventory of Wis­
consin's Collembola. Neither is this work a formal surveyor taxonomic de­
scription of Wisconsin springtails. This study is merely another contribution 
to the state record sulting from intensive sampling at two agricultural sites 
in southern 
Wisconsin. 
1\1ATERIALS AND METHODS The 
Wisconsin 
Integrated Cropping Systems Trial (WI CST) was estab­
lished at two sites in 1989: Arlington Agricultural Research Station (ARS) in 
southern Columbia County and Lakeland Agricultural 
Complex (LAC) 
in 
central 
Walworth 
County (Pig. 1). A uniformity trial was held in 1989 while 
the first year 
of production 
began in 1990. For the purposes of this study, 
each site 
consisted of four replications, 
each containing 14 treatments (plots), 
embodying six cropping systems. These cropping systems included cash­
grain and 
forage crops grown 
in various phases in yearly rotations. 
Two replications of four cropping systems were sampl d during the sum­
mers of 
1995 
through 1997: continuous corn (system 1); the corn phase of a 
three-year rotation 
of row soybean, 
wheat (autumn) and red clover (spring) 
and 
corn (system 3); 
the corn phase of a three-year rotation of oats/alfalfa 
companion seeded, alfalfa d corn (system 5); and continuous pa ture (sys­
tem 
6). 
The third rotation for cropping systems 3 and 5 began in 1997. All 
IDepartment of Entomology, University of Wisconsin-Madison, Madison, WI 
53706. 
2Current 
address: 
Department of Entomology, Purdue University, West Lafayette, 
IN 
47906. 
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Figure 1. Wisconsin counties with Wisconsin Integrated Cropping Systems 
Trial (WICST) sites. One site exists at the Arlington Agricultural Research 
Station 
(AHS) 
in Columbia County (light shade). The other site is located at 
the Lakeland Agricultural 
Complex (LAC) 
in Walworth County (dark shade). 
four systems varied in management inputs and perturbations ranging from 
high 
(e.g. continuous corn) 
to low (e.g. pasture). 
Three sampling methods were 
used: pitfall 
traps, decomposition (litter) 
bags and 
soil cores. 
We expec ed bo h the kinds and proportions of species to 
be different among the various sampling methods and cropping systems. Pit­
fall traps and decomposition bags were used in 1995-96 while soil cores were 
taken 
only 
in 1997. 
Pitfall r ps passively capture active to moderately active species at th  
soil surface. The pitfall trap design consisted of two 16-ounce plastic beverage 
cups stacked together and buried in the soil to the lip of the inner cup. This 
design allowed quick and efficient trap cleaning since the in er cup could eas­
ily be removed and reinserted into the outer cup. Into each trap, 8 ounces of 
3:1 propylene glycol:water solution were placed. One trap was placed within 
each 
of two selected rows 
near the long sides of each plot. Traps were placed 
about 
120 
feet (i.e. 40 paces) inward from the front edge or alley. Samples 
2
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were 
collected 
every other week from each site, though each trap was 
"charged" with clean propylene glycol roughly each week. Sixt en samples (4 
systems by 2 reps by 2 traps) comprised a sample set for each study site. 
Coarse mesh 
(pore 
size = 4 mm) decomposition bags filled with corn 
stover were buried 6 inches below the soil surface in pre-determined, random 
locations within each plot. The corn scraps placed into each litter bag origi­
nated 
from 
the plant material already present in the WICST corn systems. 
Hence, decomposers existing in the plots wer  drawn t ward the litter bags 
from throughout the soil strata. Sampling both sites involved the scheduled 
(i.e. biweekly) removal of randomly selected bags over the course of the grow­
ing season 
from two 
pre-determined locations within each plot (Le. random­
ized locations \vithin two rows). Sixteen litter bags were recovered from a 
study site 
for 
each sampling effort (4 systems by 2 reps by 2 litter bags). 
Soil cores are direct samples of organisms from the upper soil horizons. 
Soil core sampl s were tak n to a depth of 6 inches using a soil probe f 2.5 
inches diameter. Each sample consisted of three cores or "subsamples" com­
bined into 
1104.5 cubic 
centimeters of soil. These sample  were taken at two 
randomly 
chosen 
areas in each plot (within one r two predetermined rows). 
Soil core samples were taken at the base of corn plants in corn systems or 
within 
two 
strips of grasses and forbs in pasture systems. Sixt en soil core 
samples were taken 
from 
each site for each sampling effort (4 systems by 2 
reps 
by 2 samples). 
Soil 
organisms were extracted from litter bags and soil cores 'A>ith Berlese 
funnels. 
Collembola examined in this study were identified using The Collembola 
of North America, North of the 
Rio 
Grande (Christiansen and Bellinger 
1998). Identifications were verified by Dr. Royce Bitzer {Iowa State Univer­
sity) and Dr. Kenneth Christiansen (Grinnell College). The species reported 
here are 
vouchered 
by specimens located in the University of Wisconsin In­
sect Research Collection (UW-IRC). 
RESULTS 
Twenty-six Collembola species representing five families were collected 
from Arlington Research Station and Lakeland Agricultural 
Complex be­tween 1995 and 1997 (Table 1). Twenty of these species appear to have n t 
been 
previously recorded from Wisconsin 
(Christiansen and Bellinger 1998). 
One of these 20 species represents a novel Isotoma species. Each of the 
species noted below represents a new Wisconsin state record. 
ENTOMOBRYIDAE 
Entomobrya (Entomobrya) multifasciata (Tullberg) 
This species occurred in only one sample during the WICST study. Four 
specimens were collected from a pitfall trap placed in a continuous corn plot, 
8-15 July 1996 
(LAC). 
Snider (1967) reported this species as common 
throughout the state of
Michigan. 
Lepidocyrtus paradoxus Uzel 
A ubiquitous species, L. paradoxus occurred in all cropping systems at 
both sites in 1995-96. 
However, 
this species wa  most abundant at ARS. Lep­
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Table L Wisconsin Collembola with notes and county records, New Wisconsin county records in bold type, tn 
./:>. 
Species and Author(s) 
Entomobrya (E.J con{usa 
Christiansen 
Entomobrya 
(E.) 
multifasciata (Tullberg) 
Entomobrya (E.) n iualis 
(Linnaeus) 
Entomobrya 
purpurascens 
l..epLdocyrtus cinereus Folsom 
J..epidocrytus paradoxus Uzel 
Orchesella ainsliei Folsom 
Pseudosinella alba (Packard) 
Pseudosinella rolf.~i Mills 
Pseudosinella uiolenta 
(Folsom) 
State 
Records 
and Notes 
WI (Christiansen and Bellinger 1998) 
WI (Christiansen and Bellinger 1998) 
MI (Snider 1967) 
MN (Guthrie 1908) 
New Wisconsin record 
WI 
(Christiansen and Bellinger 1998) 
WI (Christiansen and Bellinger 1998) 
MI (Snider 1967) 
New Wisconsin record 
MI (Snider 1967) 
New Wisconsin record 
WI (Lussenhop 1973) 
New Wisconsin record 
WI (Christiansen and Bellinger 1998) 
MI (Snider 1967) 
New Wisconsin record 
Counties 
Columbia 
Dane 
Walworth 
Ashland 
Columbia, Walworth 
Columbia, Walworth 
Columbia, Walworth 
Dane 
Columbia 
Sauk 
Columbia, Walworth 
I'"'" 
m 
(;) 
;;0 
m 
~ 
:; 
7\ 
m 
Ul 
m Z 
~ 

o 
5 
Q 
Ul 
'"'" 
Q: 
w 
,I'.) 
z 
::> 
Qo 
tv 
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Willowsia buski (Lubbock) 
Willowsia nigromaculata (Lubbock) 
Isotomidae 
Foisomia bisetosa Gisin 
Foisomia candida Willem 
Foisomia elongata 
Foisomia nivalis (Packard) 
Foisomia stella 
Christiansen and Tucker 
OU:iomw£s DaruulUs Stach 
I sotoma (Desoria) 
albella Packard 
Isotoma (D.) flora 
Christiansen and Bellinger 
lsotoma (]J.) notabilis 
Schaffer 
Isotoma (D.) sp. ('I) 
Isotoma (lsotoma) 
s.s. delta (?) Folsom 
WI (Lussenhop 1973) 
WI (Lussenhop 1973) 
New Wisconsin record 
New Wisconsin record 
WI 
(Christiansen and Bellinger 1998) 
WI (Christiansen and Bellinger 1998) 

WI (Christiansen and Bellinger 1998) 

New Wisconsin record 

WI 
(Christiansen and Bellinger 1998) 

New Wisconsin record 
WI, cave specimens 

(Christiansen and 
Bellinger 1998) 

Undescribed species 

MN 
(Guthrie 1903) 
as 1. viridis 

and l. 
catena 
 New Wisconsin record 

Dane, Columbia, Walworth 
Dane 
N/A Columbia, Walworth 
Dane 
(many) 
Pierce 
Columbia, Walworth 
Sawyer Columbia, Walworth 
Columbia 
Columbia, Walworth 
Columbia, Walworth 
-0 
-0 
-0 
-I 
I 
m 
G) 
;;0 
m 
~ 
~ 
A 
m 
(.r) 
m 
Z 
~ 

5 
~ 
(.r) 
-I 
v,Continued v, 
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Table 1. Continued 	 lI'1 (). 
Species and Author(s) State Records and Notes 	 Counties 
Isoloma (l.) difficilis WI rec,ord published, but needs N/A 
Folsom confirmation 
(Christiansen and 
Bellinger 1998) 
Isotoma (Pseudisotoma) WI (Lussenhop 197:1) Dane 
sensibilis Tullberg 
Melisotoma gmndiceps (Reuter) WI (Christiansen and Bellinger 1998) Sawyer 	
-; 
I 
m
Proisotoma (Appendisotonw) New Wisconsin record 	 Columbia, Walworth G)
dubia Christiansen and Bellimrer ;;0 
m 
~ Proisotoma (Proisotoma) New Wisconsin record 	 Columbia, Walworth ;;;:frisoni Folsom A 
m 
Proisotoma (P.) minuta MI (Snider 1967) Columbia, Walworth (/'l m (Tullberg) MN (Guthrie 1903) Z 
-;New Wisconsin record 0 
S 
Onychiuridae 	 0 
5 
G)(Archaphorum) WI (Christiansen and Bellinger 1998) Richland 1/i
Christ. & Bell. 	 -; 
WI (Christiansen and Bellinger 1998) Crawford, Pierce 
~ 
wOnychiurus (Protaphorura) New Wisconsin record Columbia, Walworth I'V 
encarpatus Denis 
Z 
0 
Onychiurus (P.) obesus Mills WI (Christiansen and Bellinger 1998) Pierce 
Qo
Onychiurus (Po) similis \l\fI (Lussenhop 197:-3) Dane I'V 
Folsom 
~ 

I 
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Onychiurus (R) suhtenuis 
Folsom 
WI (Christiansen and Bellinger 1998) Sawyer 
'0 
'0 
'0 
OnychiurllB (P.) talus WI (Christiansen and Bellinger 1998) Sauk 
Christiansen and Bellinger 
Tullbergia (Tullbergia) WI (Lu8senhop 1973) Dane, Columbia, Walworth 
siluicola Folsom 
Hypogastruridae 
Anurida (Anurida) tullbergi WI (Lussenhop 1973) Dane 
-I 
:r: 
m 
Schott G) 
'" Brachystomella paruula WI (Lussenhop 1973) Dane m ~ (Schaffer) r­
» 
7'\ 
l(ypogastrura (Hypogastrura) MI (Snider 1967) N/A m U> 
breuispina (Harvey) New Wisconsin record m 
Z 
Schaefferia (Bonetogastrura) WI (Christiansen and Bellinger 1998) Sawyer -I 0 
uariabilis Christ. $: 
0 
Sensillanura millsi 
(Christiansen and Bellinger) 
WI (Christiansen and Bellinger 1998) Richland 5 Q 
U> 
-I 
Xenylla grisea Axelson MN (Guthrie 1903) as X. gracilis Columbia, Walworth 
New Wisconsin record 
Sminthuridae 
Arrhopalites benitus (Folsom) WI (Christiansen and Bellinger 1998) Sawyer 
Arrhopalites caecus WI (Lussenhop 1973) Dane, Columbia, Walworth 
(Tl.lllberg) 
Continued Ut '.J 
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u,Table 1. Continued 
co 
Species and Authoris) State Records and Notes Counties 
Arrhopalites hir u Christiansen WI (Christi<1nsen and Bellinger 1998) Crawford, Richland, Sauk 
Bourletiella (Bo11rletielta) MI (Snider 1967) Columbia, Walworth 
hortensis (Fitch) New Wisconsin record 
Bourletiella (B.) sp. A New Wiscons n record Walworth 
Ptenothrix (Ptenothrix) atm WI (Folsom 1934) N/A 
--I 
(Linnaeus) I 
m 
8minthurinus (8minth11rin11s) 
latimaculosus Maynard 
MI (Christiansen and Bellinger 1998) 
New Wisconsin record 
Walworth 
G) 
?O 
m 
~ 
8minthurus sp. Species undeterminabJe; only 
inllnaLures found 
Columbia, Walworth s;: A 
m 
U'> 
m 
Neelidae Z 
--I 
o 
Nee/11s (Megaloihorax) minim11s WI (Christiansen and Bellinger 1998) Pierce ~ 
(Willem) o 
5 
Tomoceridae G) 
Vi 
--I 
Tomocer11S (Tomocerina) WI (Christiansen and Bellinger 1998) Sawyer 
lamellifer11s Mills 
f 
W 
,tv 
Z 
~ 
Qo 
tv 
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idocyrtus paradoxus is evidently an epigeic species since specimens wer  col­
lected only from pitfall traps. 
Lepidocyrtus cinereus Folsom 
Like L. paradoxus, L. cinereus occurred in all systems at both sites in 
1995-96, yet 
was 
most numerous at ARS. This species was also active solely 
at the 
soil surface since only pitfall 
trap specimens were recorded. 
Pseudosinella alba (Packard) 
Pseudosinella alba was collected in litter bags at ARS on 25 June and 9 
July 1996. Small numbers of this species were recorded from all four crop­
ping 
systems. One specimen 
was recovered from a soil core sample in contin­
uous corn on 20 August 1997. Sharma and Kevan (1963) observed P. alba oc­
curring in the same habitat as 
Pseudosinella uiolenta 
(Folsom) and found 
many sampl s containing both 
species together. 
In the WICST plots, P. alba 
almost always occurred with P. uiolenta. 
Pseudosinella uioZenta (Folsom) 
Pseudosinella violenta was frequently collected in small numbers from all 
systems at 
both sites. Additionally, specimens 
of this large species were re­
covered using all three sampling methods, although litter bags yielded the 
most individuals. Pseudosinella uiolenta is known to occur in a variety of 
habitats 
including caves 
(Christiansen 1960) and under rocks, logs and rot­
ting 
leaves (Davis 
and Harris 1936). Soil-inhabiting specimens have been ob­
served feeding on sugar cane 
roots, 
peanuts and wheat. In 1933, Folsom 
identified P. violenta as one of 40 springtails known to be injurious, although 
concern over economic damage is only warra ted when high numbers of the 
species are pre ent (Davis and Harris 1936). Pseudosinella uiolenta may be 
feeding on the roots f corn, grasses and forbs in the WICST plots. However, 
the small number of P. violenta generated from this study suggests this 
species is of minor, if any, economic imp rtance in southern Wisconsin. 
ISOTOMlDAE 
Proisotoma (Proisotoma) minuta (Tullberg) 
Proisotoma minuta was collected most commonly in litter bags and soil 
core samples, although la ge aggregations of this tiny species were collected 
in 
pitfall 
traps 20-27 ,June 1996 (ARS). This ubiquitous species was com­
monly found below th  soil surface at both sites during all three years of the 
study. 
Proisotoma (Proisotoma) frisoni Folsom 
This species was rarely encountered in litter bag samples. One specimen 
of P. frisoni was found from each of three 1996 sample dates in ARS pasture 
samples. Late in that season, 11 specime swere recovered from two continu­
ous corn samples at LAC. 
Proisotoma (Appendisotoma) dubia Christiansen & Bellinger 
A close relative ofP. minuta, P. dubia was most often collected in close as­
sociation with P. minuta early to mid-summer. Proisotoma dubia was found 
9
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in litter bag samples at ARS and LAC, but one specimen was recovered from 
a soil core sample taken in corn (system 5) on 4 June 1997 (LAC).
Isotoma sp. 1 
This undescribed 
species 
(fide, Christiansen, pers. comm.) was collected 
from 
ARS 
and LACmost frequently using soil cores in 1997. It was never 
found in litter bags, but small numbers were generated 
from 
pitfall trap 
samples taken 20-27 June 1996 
(ARS). 
This isot id is most likely an 
epigeic species and may not be attract d to decomposing plant material well 
below the soil surface. 
Isotoma (lsotoma) s.s. delta (?) Folsom 
Isotoma delta, often listed as a "variant" of Isotoma viridis Bourlet (Folsom 
1937), occurred in large numbers in 1995-96 pitfall traps. This species was 
ubiquitous, occurring in all four systems at both sites. Isotoma delta evidently 
prefers the soil surface since all pe imens were taken from pitfall traps. 
The taxonomic status of 
I. 
viridis is currently in contention because 
many specimens carrying this name (including I. delta) are considered to 
represent separate species. Nevertheless, since I. viridis has been recorded 
from all over North America (Christiansen and Bellinger 1998), it is not sur­
prising that 
l. 
delta should be found in Wisconsin. 
Isotoma (Desoria) flora Christiansen & Bellinger 
Small numbers of I. flora appeared in litter bags collected from both sites 
early in the summer of 
1995. However, LAC 
recorded higher numbers than 
ARS that year. In 1996, even fewer specimens were collected from both sites 
late in the 
year. Soil cores 
taken 20 August 1997 (ARS) also yielded small 
numbers of this 
species. 
Folsomides parvulus Stach 
Folsomides parvulus was most commonly collected in 1997 soil core 
samples (ARS). One specimen was found in a litter bag retrieved 9 July 
1996 (LAC). This species was most numerous in samples taken from con­
tinuous corn 
plots. 
Its reduced number of eyes (1+1 or 2+2) and white color 
suggest that F. parvulus lives 
below 
the soil surface. Our study supports 
this hypothesis because no specimens of F. parvulus were 
found 
in pitfall 
traps. 
Folsomia candida Willem 
This 
species 
was collected frequ ntly from all cropping systems at both 
sites in litter bags and 
soil cores, 
but never in large numbers. Foisomia can­
dida never appeared in pitfall traps. Hence, it is likely that this species pri­
marily inhabits the 
soil 
horizon below the surface. The absence of eyes and 
strongly reduced pigment supports this 
view, 
suggesting that F. candida is a 
euedaphic 
species, living 
in the deeper, min ral soil layers. It is not surpris­
ing that this species of Isotomidae is found in 
Wisconsin 
since F. candida 
commonly appears across North America (Christiansen and Bellinger 1998). 
Folsomia bisetosa Gisin 
It is likely that F. bisetosa has similar habits to F. candida since both 
were found only in litter bag and soil core samples and the two species are 
10
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very similar in 
form. Specific collecting 
information for this species is miss­
ing so county 
records 
are not provided (Table 1). 
ONYCHIURIDAE 
Onychiurus (Protaphorura) encarpatus Denis 
This species was collected from both ARS and LAC in 1995 litter bag 
samples and 
especially 1997 soil core 
samples. Onychiurus encarpatus was 
most abundant in continuous corn plots, though single individuals were col­
lected in the other corn treatments as well. This species most likely dwells 
only below th  soil surface because no specimens were found in pitfall traps. 
HYPOGASTRURIDAE 
Hypogastrura (Hypogastrura) brevispina (Harvey) 
Only two specimens of Hypagastrura brevispina were collected in the 
WICST 
plots. Specific collecting 
information for this species is m sing so 
county 
records 
are not provided (Table 1). 
Xenylla grisea Axelson 
Xenylla grisea occurred in samples from all four treatments at both sites. 
The 
species 
was most common in 1996 pitfall tra  samples. However, a re­
markable 
249 specimens were collected from a 
litter bag (pasture plot: LAC) 
13 August 1996. In contrast, only three individuals were found in 1997 s il 
core samples, while 1995 pitfall r ps generated but six specimens. 
SMINTHURIDAE 
Bourletiella (Bourletiella) hartensis (Fitch) 
This species appeared 
occasionally 
in 1997 soil cores and 1995 pitfall 
traps. 
However, 
the population seemed to escalate dramatically in 1996 as 
evidenced by pitfall trap samples for that year. Thousands of specimens per 
trap were 
collected 20-27 
June 1996 (ARS) and the population steadily de­
clined thereafter. In contrast, fewer than 10/trap were found the prior year. 
This may be explained by the 
fact 
that 1995 pitfall trap sampling was not 
initiated at 
ARS 
until 19 July. Yet, the abundance ofB. hortensis during mid­
July, 1995 was still low compared to the same time frame in 1996. Relatively 
few specimens were recorded for a few soil cores in 1997. Since no specimens 
were 
found 
in litter bags, B. hortensis may dwell at the soil surface and is ap­
parently not directly 
involved 
in below ground decomposition. 
Bourletiella (B.) sp. A 
Nodescriptive work has been 
done 
with this species so it is referred to as 
Bourletiella (B.) sp. 
A 
in Collembola of N rth America, North of the Rio 
Grande. 
Likewise, no records 
have been published for this species. 
Two specimens of this species were recovered from a soil core sample 
taken from 
a 
pasture plot 4 June 1997 (LAC). This species may have oc­
curred 
more commonly 
in this study, perhaps being mistaken for B. h tensis 
in pitfall trap samples in which B. hartensis occurred in great numbers. 
11
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Sminthurinus (Sminthurinus) latimaculosus :Maynard 
Only one specimen of S. latimaculosus was found for this entire study. 
This 
specimen 
was collected from a soil core taken from a pasture plot 4 June 
1997 (LAC). 
DISCUSSION 
These 
20 Collembola species 
new to Wisconsin surely represent but a 
small 
fraction 
of the total springtail species that actually occur here. Only 
two agricultural sites in southern Wisconsin generated these records (Fig. 1). 
In addition, only the soil fauna was studied. Many springtail species are 
known to occur in a variety of other habitats including caves, lakeshores and 
under bark 
(Hopkin 1997). The 
Wisconsin 
state record for Collembola increased by roughly 40% 
based on this small 
study. 
The list now contains 52 species representing
seven 
families (Table 1). One 
new Isotoma species which needs description 
was 
also recovered. 
ACKNOWLEDG:MENTS We 
wish to 
thank Kenneth Christiansen and Royce Bitzer for their verifi­
cations of Collembola determinations. We are also grateful to Felipe Soto, 
University of Vermont, for his taxonomic help early in the project. We thank 
Steven Krauth 
(UW-IRC) for 
the use of IRC resources under his care. T is 
study was supported in part by 
from 
the USDA National Research 
Initiative 
(94-37108-0919) 
and a multidisciplinary Hatch project (WIS­
05212). 
LITERATURE CITED 
Christiansen, K. 1960. The genus Pseudosinella CCollembola, Entomobryidae) in caves 
ofthe United States. 
Psyche 67(1-2): 
1-25. 
Christiansen, K. and P. 
Bellinger. 1998. 
The Collembola of~ rth America, North of the 
R o Grande (Parts 1-4), 2nd ed. Grinnell College, Grinnell, IA. 1518 pp. 
Davis, R. and H. M. Harris  1936. The biology f Pseudosinella uiolenta (Folsom), with 
some effects of temperature and humidity on its life stages CCollembola: Entomobryi­
dae). Iowa St. ColI. J. Sci. 10: 421-429. 
Folsom, J. W. 1937. Nearctic Collembola, or springtails, of the family Isotomidae. BulL 
U.S. Natn. Mus. 168: 1-144. 
Guthrie, J. 
E. 1903. 
The Collembola of Minnesota. Geological and Natural History 
Survey of Minnesota, ZooL 
Ser. 
IV. 110 pp., 16 pIs. 
Hopkin, S. P. 1997. Biology of the Springtails. Oxford Univ. Press, Oxford, UK. 330 pp. 
Lussenhop, J. 
1973. 
The soil arthropod community of a Chicago expressway margin. 
Ecology 54(5): 1124-1137. 
Mills, H. B. 1934. A onograph of the Collembola ofIowa. Collegiate Press Inc., Ames, 
IA. 143 pp. 
Sharma, G. 
D. 
and D. K. McE. Kevan. 1963. Observations on Pseudosinella petterseni 
and 
l'seudosinella alba 
CCollembola: Entomobryidael in eastern Canada. Paedobiolo­
gia 
3: 
62-74. 
Snider, R. J. 1967. An annotated list of the Collembola (springtails) of Michi an. Michi­
gan 
Entomol. 
1(6}: 179-234. 
12
The Great Lakes Entomologist, Vol. 32, No. 1 [1999], Art. 8
https://scholar.valpo.edu/tgle/vol32/iss1/8
